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Abstract
Given the inherent limitations of state-financed infrastruc-
tural development, it is unrealistic to keep looking towards the 
government in emerging economies to fund the much needed 
restructuring of their transportation segment. With the Indian 
Railways facing an unchecked decline in freight transport mix, 
this study examines the politically romanticized ‘public good’ 
nature of Indian Railways to elaborate the need for a modal 
shift in policy for achieving sustainable transportation. Based 
on the analysis of historic data, the projected modal split in 
freight transport is modelled through two scenarios. The busi-
ness as usual scenario indicated continued preference by the 
industry for road-based cargo movement. Although the gov-
ernment’s National Transport Development Policy Committee 
calls for increased investment in rail infrastructure and tech-
nologies to reach the targeted modal split of 50:50 by 2030 it 
fails to elaborate where, and who, will finance this venture. 
This communication thus calls for the privatization of the 
Indian rail-freight shipment through vertical integration and 
sub-networks creation. Arguments are supported by scrutiniz-
ing past inter-modal shifts in demographically similar Latin 
American countries.
Keywords
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1 Introduction
In emerging economies like India, traditionally, infrastruc-
ture financing been provided by the State. However, this model 
of finance has its limitations as attested by the substantial infra-
structure deficit in these countries as well as growing inability 
of the State to provide steady investment budgets (Kessides, 
2004). With international debt payment and fiscal stress reveal-
ing the budgetary vulnerabilities of the State, it would be unre-
alistic to keep looking towards it for funding infrastructure 
projects (Lakshmanan, 2008; Koryagin Katargin, 2016). This 
is especially true considering the scale of additional investment 
that is required to overcome such deficits.
In this context, the provision of efficient, reliable and safe 
transportation assumes additional significance for a country 
like India where historically, the demand has by far, outpaced 
the supply (Pucher et al., 2004). Given the diversity in location 
of the markets and resources across the country, the logisti-
cal challenges for this sector are substantial. Roadways and 
Railways dominate the Indian transportation picture in freight 
movement, where they account for 87 % of the total share as of 
2007-2008 (Planning Commission, 2013). 
However, over the years, the road-rail mix in freight trans-
port has developed sub-optimally; railways have witnessed a 
consistent and unchecked decline in their share of the trans-
portation mix to roadways (Brnjac et al., 2010). Unlike roads 
which developed rapidly on the backdrop of targeted joint 
public-private investment and governmental policies, railways 
have failed to respond to market push-pull factors and increase 
both, their installed capacity to handle cargo and improve tech-
nological efficiency.
This communication seeks to examine the ‘public good’ 
nature of Indian railways to elaborate the need for a modal shift 
in transportation policy through an analysis of freight ship-
ment. Past trends of this sector have been mapped and future 
projections made based on two scenarios. In the context of sus-
tainability, this paper calls for a modal shift to rail-based freight 
transport via privatization. In order to support this argument, 
demographically similar countries, Brazil and Argentina were 
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analysed as case studies to understand the feasibility as well as 
efficacy of involving private actors in the transportation arena.
2 Root causes and call for changes in status-quo 
On an average, the Indian Railways carries through 19000 
daily trains, 23 million passengers and 2.65 million tonnes of 
freight (Ramanathan, 2004). Its network provides employment 
to nearly 1.6 million people (Bogart and Chaudhary, 2012). 
Despite these mammoth figures, overutilization of the design 
capacity is usual practice as the state-run railways has strug-
gled to keep pace with the rising passenger demands, freight 
traffic and economic aspirations. 
The Indian affair with its railways has been highly roman-
ticized by its politicians over the years especially in depicting 
how it touches the lives of almost every citizen in one way 
or the other. As is the case in many other developing nations 
with excessive population but rapidly growing economies, this 
affair has taken the shape of tax-payer money fuelled subsi-
dies as a means for fulfilling social obligations. Raghuram and 
Gangwar (2009) elucidate this by demonstrating that 60 % of 
the Indian Railways transport effort is accounted by passenger 
transport even though freight operations attribute nearly 70 % 
of its income. The Indian political ideology has always seen 
transportation, especially railways, as a “public good” giving it 
a monopolistic control while regulating passenger and freight 
tariff costs. The Railways have always lacked investment as 
massive amounts of tax-payer money had to be rechannelled 
back as subsidies to ensure affordability of rail transport to the 
‘common man’. 
However, these measures although introduced to initiate 
economic development and propagate growth, have taken a toll 
on the system’s revenue. With more than 90% of the generated 
income spent on social commitments and operating costs, there 
is little left over for investing into infrastructure improvements 
(Nanjundappa, 1998). To exemplify this, let’s consider the case 
of railway bridges; nearly a fourth of the 130,000 odd bridges 
in the country are more than a century old. Hence, when it 
comes to investment in the railways, it isn’t simply about aug-
menting capacity but also about reducing risks and increasing 
systemic efficiency. 
Furthermore, the Indian economy too has also taken a hit in 
lieu of its ailing railway system. Freight charges nearly twice 
of that in China have caused a modal shift with the manufac-
turing sector being served primarily by roadways (Pucher et 
al., 2007). An inability to stick to a time frame for shipment of 
goods is also evident; with cargo and passenger trains sharing 
the same railway lines, priority has always been given to pas-
senger traffic movement. Delays in the network can be attrib-
uted to an aging rail network plagued by the lack of efficient 
technologies and in dire need of modernization.
3 Sustainability through Modal Shifts
The modal shift in transportation from road to a predomi-
nantly rail-based system offers a potential pathway to reduce 
environmental externalities. As shown by Spielmann and 
Scholz (2005) through an inter-modal Life Cycle Analysis 
(LCA), railways score much better than road transport when 
considering a range of factors. In their cradle-to-grave anal-
ysis which also accounts for infrastructure requirements, the 
authors conclude that rail cargo movement allows for a 92 % 
reduction in gaseous emissions, lowers PM
2.5
 emissions by 
87 %, and has negligible heavy metal leakage when compared 
with roads. In terms of total emissions, road transport has sig-
nificantly higher cumulative emissions than railways (10 % of 
total road transport) and water transport (20 % of total road 
transport) (Spielmann and Scholz, 2005). Moreover the LCA 
offers another significant insight; it shows that the environmen-
tal externalities during transport are highly sensitive to two fac-
tors: technology and infrastructure. 
Following economic liberalization in the early 1990s, the 
number of road vehicles in India has grown by more than 90 % 
(Dargay et al., 2007). An assessment of air pollution invento-
ries indicates that road transport accounts for 94.5 % of these 
emissions; contrarily, railways have been highly efficient with a 
meagre 2 % of CO2 and 1.2 % of CO emissions (Ramachandra, 
2009). In contemporary India, the transportation segment con-
sumes ~ 17 % of the total energy (217 MTOE in 2005-2006) pri-
marily fuelled by fossil- imports that pose a significant burden 
on the region’s climate as well as its foreign exchange flow. This 
necessitates an examination into the current mobility model. 
4 Modelling transportation trends and projections
As seen in Fig. 1, following trade liberalization and opening 
up of the Indian economy in the early-1990s, the increase in 
the Ton-Kilometres (TKM) for rail transport has been relatively 
marginal and insignificant when compared to the growth in the 
70s. Figure 2 depicts the historic modal shift in transportation 
as roadways progressively became the preferred choice. 
Through parametric regression with appropriate functional 
models, these trends were extrapolated to the year 2030 to repre-
sent the Business as Usual (BaU) scenario. As per BaU, if current 
trends continue, ceteris paribus, by 2030 a continued preference 
by the industry for road-based cargo movement is evident. An 
alternative to the BaU has been offered by the National Transport 
Development Policy Committee (NTDPC), a Government of 
India enterprise set up in 2010 to develop an integrated transport 
policy for the country (Mohan and Kapur, 2015). 
The NTDPC advocates that by the time India adopts its 
15th five-year plan (in 2031) the modal split must reach 50:50 
between road and rail (See Fig. 3). As also stated in this study, 
the Committee assumes that over the coming years govern-
mental policies will tilt transportation strategy in favour of rail-
ways. However, reiterating the salient aspect of this argument, 
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this shift would entail substantial expansion of rail freight 
capacity and technological modernization. Moreover, to turn 
this around, improving capacity utilization alone will not suf-
fice and will undoubtedly necessitate substantial financial out-
lays for infrastructure development.
Fig. 1 Historic Trends in Rail and Road Transport in India  
(in Billion Ton Kilometers); Illustration made by the author  
with data sourced from Planning Commission (2013) and NTDPC (2011)
Fig. 2 Historic trends and BaU projection in rail and road freight transport; 
Illustration made by the author with data sourced  
from Planning Commission (2013)
Fig. 3 NTDPC projection for 2030 in rail and road freight transport 
Illustration made by the author with data sourced from NTDPC (2011)
5 The General Theory of Privatization
In order to analyze the feasibility of incorporating private 
actors into the Indian Railways, it is necessary to interpret 
on the fundamentals of privatization theory. There are three 
approaches to privatization of public enterprises: 
a. Sale of an existing government-owned entities
b. Private provision of infrastructure or private financing
c. Outsourcing or contracting private vendors for public 
services.
Privatization is usually accompanied by regulations (to 
check against monopolistic behavior), deregulations (to allow 
market equilibrium to establish prices) and/or policy pack-
ages (say, intentional monopolization as in the case of British 
Airways) (Suleiman, 1990; Gomez-Ibanez and Meyer, 1993). 
Each approach stems from certain motivations on part of the 
government. While it wouldn’t be correct to make generaliza-
tions, it also wouldn’t be entirely false to comment that pri-
vate enterprises, with profitability of their investment in mind, 
would inherently be more efficient that state-owned ones. 
Certainly, they are inclined to be more cost conscious and cus-
tomer-oriented. Any gains in efficiency if realized, would even-
tually translate into reduction of the cost burden of the erstwhile 
public-owned company on the taxpayers. On the infrastructure 
front, privatization channels fresh investment into the creation 
of public services without placing overt liability on the taxman. 
This is particularly appealing when the public sector is unable 
to sustain its financial liquidity or expeditiously fund a criti-
cally needed infrastructure (Lakshmanan, 2008). Moreover, 
outsourcing some public services comes with the prospect of 
immediate financial gains or recovery of initial investment.
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6 Case Studies and Best Practices
The transportation segment has always been a focal point for 
experimentation of the nationalization-privatization cycle. In 
this section, I seek to summarize the process of incorporating 
private entities in freight movement through an analysis of the 
experiences in Brazil and Argentina to assess the applicability 
of this process. These case study countries were chosen for the 
purpose of this study as the inherent similarities in the national 
circumstances of these countries best reflect the current situa-
tion in India. 
6.1 Argentina
Railway reforms in Argentina were driven primarily by 
the need to reduce fiscal pressure on the national treasury and 
to revitalize the economy by involving private actors in pro-
visioning of public services. Through the 1989 State Reform 
and Public Enterprise Restructuring Law, the freight network 
was partitioned into six sub-networks (earlier operated by the 
state-owned enterprise Ferrocarriles Argentinos (FA)), each of 
which was contracted to a private consortium through an open-
bidding tender process (Estache et al., 1999). Between 1990 
and 1993, concessions were granted for a 30-year period with 
the option for an additional 10-year extension. The nominal cri-
teria for investors was that they had overseas experience in rail 
operations and had expressed a commitment of investment in 
infrastructure over the next 15 years; all the auctions were won 
by Argentinian investors (Carbajo and Estache, 1996). The sys-
tem was vertically integrated as every private actor was made 
responsible for all activities in the railroad operations including 
infrastructural improvements, maintenance, day-to-day move-
ment of trains and financial control. The existing rail infrastruc-
ture remained under the ownership of the federal government 
with private operators paying the government a pre-determined 
fee for its use. Overall, the government received annual pay-
ments amounting to US$ 140 million and investments of ~ US$ 
1.5 billion were made over a period of 15 years (Campos and 
Jiménez, 2003). Moreover, 82 % of the former employees of 
the FA were retained in the sub-network operations. In terms of 
regulation, although the freight charges were deregulated the 
operators are required to file the maximum fares for approval 
by the Secretary of Transport.
As for the performance of the railroads following privatiza-
tion, freight shipments have more than doubled since the days 
of the FA. Moreover, for shippers, transportation costs have 
reduced substantially (a reasonable estimate is over US$ 70 
million annually) on account of improvement in labor produc-
tivity from 0.1 to 2 Mtons per worker and in locomotive avail-
ability from 50 % to 80 % (Estache et al., 1999).
6.2 Brazil
Prior to privatization, the Brazilian railways were operated 
by public-owned entities, Rede Ferroviária Federal, Sociedade 
Anônima (RFFSA), Ferrovia Paulista S.A. (Fepasa), and 
Companhia Vale de Rio Doce (CVRD). The railway restructur-
ing reforms in Brazil emanated as a response to the poor func-
tioning of the public enterprises which were overstaffed and 
lacked the investment that was needed to revitalize the exist-
ing infrastructure. Moreover, poor revenue to cost ratio neces-
sitated substantial governmental subsidies from public funds. 
For instance, in the case of RFFSA, employee wages attributed 
to 75 % of the operating costs and debt burden of ~US$ 3 bil-
lion (Estache et al., 2001). In 1997, the government decided to 
vertically integrate the rail network into six monopolies conces-
sioned for a period of 30 years (renewable for another 30). The 
process was initiated through an auction with bids awarded to 
the consortia offering the highest price relative to the minimum 
price set by the government. The innovation in the rail reform 
in Brazil was that the contracts here set out two specifications; 
(i) output – minimum annual TKMs and (ii) safety – maximum 
number of accidents per train-kilometer during first five years 
of operation (Campos, 2001).
Overall, the rail freight’s performance in Brazil gradually 
improved with time. Rail’s share in freight shipment increased 
to 13 % from its erstwhile 4.5 % in 1997. Moreover, operating 
subsidies reduced to reflect a net saving of US$ 300 million 
annually to the Federal Treasury. Despite increasing compe-
tition from road and waterways, the operators were able to 
realize better freight revenues since 1991 on the account of 
improved quality of service (Estache et al., 1999).
7 Conclusions and Recommendations
This study evaluated the nature of freight transport in India. 
Through scenario analyses, it has been shown that freight traf-
fic has been witnessing a sub-optimal road-rail mix with busi-
ness enterprises predominantly favouring roadways. Under the 
BaU scenario, this trend is expected to continue; however, a 
modal shift in policy as advocated by the NTDPC (2011) has 
the potential to reduce dependencies on roadways. Though the 
NTDPC calls for increased investment in rail infrastructure and 
technologies to augment this transformation, it fails to elabo-
rate where and who will generate and finance this venture. 
The term transportation ‘crisis’ is more apt when it comes to 
developing countries like India. Although an emerging econ-
omy, the nation is still plagued with budgetary deficiencies at 
all levels of governance. Hence, it is not surprising to see the 
Reserve Bank of India advocate Public-Private Partnerships for 
the Indian Transportation segment as an approach to alleviate 
the shortages in public funding and increase State financial flex-
ibility in provisioning of services (Lakshmanan, 2008). Though 
a seemingly ambitious reform, this paper calls for restructuring 
the Indian Railways by inclusion of private actors in the freight 
shipment. Privatization has the potential to channel the mas-
sive investment needed to upgrade the current infrastructure 
and initiate a modal shift to favour rail-based transportation. 
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As elaborated through the two case studies in Latin America, 
privatization of rail freight shipment through vertical integra-
tion and creation of sub-networks to promote internal competi-
tion among actors did yield significant gains in both, output 
level and efficiency. Moreover, participation of private actors 
in the transportation mix has the potential to generate regula-
tory financing for the State that could in theory, be channelled 
to promote the goals of sustainability in other sub-sectors of 
transportation and create a feed-in loop. Similarly, a modal 
shift can promote the goal of reducing environmental exter-
nalities, a criterion that would increase in significance down the 
road for a country the size of India with an already substantial 
ecological footprint.
As is the case in initiating most reforms, the adoption of 
such recommendations hinges primarily on the political will 
and ideologies of the government in place. A formidable oppo-
sition to such changes will eventually be seen from automobile 
and highway lobbies, which, in the past have been very suc-
cessful in shaping policies to favour expansion of roadways to 
stimulate economic growth (See Pucher et al., 2004). However, 
the recently concluded Rail Budget gives room for inclusion of 
new actors other than the state in providing the finance needed 
for restructuring the Indian Railways. This shuns away from 
the legacy of populism and quixotic announcements as has 
been the past trend and can be seen as a step in the right direc-
tion (Balachandran et al., 2015). 
Clearly, the ‘crisis’ in India’s transportation has several 
dimensions to it; hence, the solutions needed to tackle it will 
need to be aligned accordingly. In this vein, privatization of rail 
freight transport can be seen as a hopeful first step. As a fur-
ther recommendation, a similar study could be commissioned 
to examine the feasibility of privatizing passenger transport. 
However, this reform, if debated would see more resistance 
both from political parties as well as the general public who 
have been averse to such changes in the past.
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